Exposure Study (CPES) to illustrate the magnitude of potential error introduced by using national-scale, cross-sectional data to estimate the consumption frequencies for smaller cohorts. We focused on foods commonly consumed by children in the target CPES age and income group (3-11 years; annual household income 4$75,000) and foods likely to contain organophosphorus or pyrethroid pesticide residues. We defined ''percent eaters'' as the percentage of study participants who reported eating a particular food in a 24-h period. We computed the weighted percent eaters and 95% confidence limits (CL) for the target age/income group using the NHANES 24-h dietary recall data and compared these with the CPES percent eaters by sampling day and season. For certain foods, particularly the seasonally available produce (for example, apples, peaches/nectarines, melon, grapes, pears, strawberries), soy milk, and peanut butter, the CPES percent eaters fell outside the NHANES 95% CLs on many sampling days. For other foods (for example, orange juice and cow's milk), differences were not readily apparent. Although the differences we observed for certain foods may be, in part, because of measurement error, they also likely reflect seasonal and geographic patterns among the CPES data that the public release NHANES data do not capture. Using NHANES data to estimate pesticide intakes from strawberries, for example, may underestimate the exposure of the CPES children, as significantly more CPES than NHANES children ate strawberries on many sampling days. For other sampling days or other foods, overestimation is also possible.
Introduction
Characterizing dietary consumption patterns among young children has become an essential component of dietary pesticide exposure and risk assessment, since the passage of the Food Quality Protection Act (FQPA, 1996) . Dietary intake has been identified as an important source of pesticide exposure among US children, particularly for organophosphorus (OP) and pyrethroid pesticides (Fenske et al., 2002; Clayton et al., 2003; Curl et al., 2003; Morgan et al., 2005; Lu et al., 2008a Lu et al., , 2006b Riederer et al., 2008) . Characterizing consumption patterns usually involves empirical and/ or probabilistic descriptions of how individuals vary with respect to the frequency and amounts of the foods they eat.
Dietary exposure assessments conducted in the United States, European Union, and elsewhere, typically rely on national nutrition surveys or similar large-scale studies for empirical data to describe population-level variability in consumption habits. The US Environmental Protection Agency, for example, has for the past decade advocated the use of the US Department of Agriculture's (USDA) national Continuing Survey of Food Intakes by Individuals (CSFII) as a source of consumption data for quantitative assessments of risks from acute (that is, 1-day) dietary exposures to pesticides (US EPA, 1998 , 2004 , 2008 . In recent years, the CSFII has been incorporated into the US National Health and Nutrition Examination Survey (NHANES) (CDC, 2002) . CSFII/NHANES and similar surveys in the Netherlands (Ocke´et al., 2008) , United Kingdom (Gregory, 2000) , and elsewhere typically include 1-7 days of dietary recall data collected from a national probability sample. Thus, by design, such surveys are appropriate sources of data for national-scale, acute dietary exposure assessments. In the absence of alternative data, the national data are sometimes used as default inputs for estimating pesticide intakes for geographic cohorts (Buck et al., 2001) or for estimating chronic dietary exposures (Shurdut et al., 1998; Harris and Gaston 2004) . Some researchers have even developed statistical methods for estimating longer-term intakes using the national data (Dodd et al., 2006) . Although using national survey data may be a reasonable first step, especially given the time and expense of collecting additional diet data, care must be taken to acknowledge and define the potential underor overestimation of intakes that could result. Most national consumption surveys, in their current cross-sectional formats, typically only provide information on inter-individual variability. Most provide limited, if any, data needed to describe the spatial or intra-individual variability that may contribute to overall dietary exposure. Instead, a longitudinal study would be needed to provide information on intraindividual and seasonal variability, while regional studies would be important for providing information on spatial variability. A recent study, for example, showed how intraand inter-individual variability in daily consumption frequencies decreased after participants were followed for at least 6 consecutive days (Givens et al., 2007) .
In this paper, we use food consumption frequencies from the NHANES public release data and a longitudinal study of children's dietary pesticide intake F the Children's Pesticide Exposure Study (CPES) (Lu et al., 2008a) F to illustrate the magnitude of potential error introduced by using national-scale, cross-sectional data to estimate food consumption frequencies for smaller cohorts. In addition, we examine the contribution of seasonality and geographic differences to overall variation in estimating consumption frequencies.
Methods

Dietary Data Collection FNHANES
Demographic (CDC, 2004a) and dietary (CDC, 2002 (CDC, , 2004b ) data collection methods are available at the NHANES website (http://www.cdc.gov/nchs/about/major/ nhanes, (accessed 30 June 2008)). All data used in the present study were updated as of June 2008 (CDC, 2007 , 2008 . Briefly, demographic data were collected during the household sample person interview with eligible adult family members serving as proxy respondents for children aged 0-15 years (CDC, 2004a) . Dietary data were collected in a 24-h recall interview, wherein respondents worked with trained interviewers using three-dimensional measuring guides to record all foods/beverages consumed from midnight to midnight the day before the NHANES medical examination (CDC, 2002) . Eligible adult family members served as proxy respondents for children o6 years of age, whereas children aged 6-11 years provided their own responses assisted by an adult family member. A follow-up interview was conducted through telephone 3-10 days after the in-person interview using a measuring guide and a set of standard household measuring cups and spoons given to the respondents during the in-person interview (CDC, 2004b) . For both the in-person and phone follow-up (PFU) sessions, interviewers used the USDA's automated multi-pass method (AMPM) to record data. The public release data include estimates of grams consumed, by descriptive 8-digit food code, by respondent for both the in-person and PFU interviews. The food codes include those describing complicated recipes (for example ''Lasagna w/meat & spinach'') and foods commonly consumed alone (for example, ''Orange juice, canned/bottled/carton, unsweetened'') (CDC, 2008) . The public release data do not contain information on date/season or geographic location of sample collection.
Dietary Data Collection FCPES
The Children's Pesticide Exposure Study was designed to assess aggregate exposures of OP and pyrethroid insecticides in two cohorts of children aged 3-11 years, one residing in suburban Seattle, Washington during 2003 -2004 and another in metropolitan Atlanta, Georgia during . Multiple consecutive days of dietary consumption data, duplicate diet samples, urine, and saliva, were collected from 23 families in each cohort over four seasons in a calendar year (Lu et al., 2008a, b) . One child per family was recruited to participate. The four children in CPES-GA who turned 12 years old shortly before the study began are considered to be 11 years old in the present analyses. Both studies included a 5-day organic diet intervention, in which on days 4 through to 8, families were given organic groceries to replace the conventional foods their child usually ate. The organic intervention was conducted during the summer and fall sampling seasons in CPES-WA, and the summer and winter seasons in CPES-GA. The University of Washington Human Subject Division (#03-5899) and the Emory University Internal Review Board (084-2005) approved the use of human subjects in this study and continued analysis of this data set.
In the CPES-WA study, parents used a 24-h paper food diary to record what their children ate by meal type (breakfast, morning snack, lunch, afternoon snack, dinner, and evening snack) on each sampling day. Parents were instructed to provide as much detail as possible and to record foods immediately after the child had consumed them. Estimates of serving size were not requested. The diaries were collected from the families and reviewed daily. Where information was missing, research staff attempted to contact the family on that day for clarification. In CPES-GA, daily food consumption information was collected through paper diary or an Internet Data Logger (iDL). Briefly, the iDL is an internet-based questionnaire system that we developed to streamline and standardize self-reporting of dietary consumption (Lu et al., 2006a) . The iDL design facilitated the collection of detailed consumption data, particularly for foods involving complicated recipes. For example, if a sandwich was consumed, the participant was asked to record the bread as one item and each additional component of the sandwich as a separate item (for example, condiments, toppings, and/or meats). Data were then uploaded to a secure server and tabulated in a Microsoft Access (Microsoft Corporation, Redmond, WA, USA) database for analysis.
We gave CPES-GA parents the option of using the iDL or a 24-h paper diary; approximately half opted to use the iDL. As each participant used only one method, we did not have the data needed to evaluate agreement between the two methods. We entered both the CPES-WA and CPES-GA paper diaries into the iDL database for the purpose of data management and analysis. Once the paper and iDL data were uploaded to the database, we checked each participant's daily entries to be sure that all meals were recorded. We then mapped each individual food item to a descriptive 8-digit NHANES food code using a standard set of decision rules. We attempted to match the CPES food codes with only the non-recipe NHANES codes. For example, the CPES code for apple juice was mapped to a single NHANES code for apple juice, whereas the CPES code for strawberries (including raw, cooked or canned, or frozen) was mapped to the eight NHANES codes for raw, cooked/canned, and frozen strawberries. Unlike NHANES, CPES participants were not asked to specify details on cooking method (for example, fried, baked, or breaded) or whether foods were labeled low fat, sugar-free, etc. For these foods, we applied the least detailed NHANES code. For example, we coded fruits and vegetables as raw food items, whereas meats were specified as cooked, but with no further detail on cooking method. For some foods, the iDL recorded more detailed information than that included in the corresponding NHANES code. In these cases, the closest matching NHANES code was slightly modified, resulting in a new code that was easily searchable/identifiable within the NHANES code structure.
Construction of Food Categories for CPES-NHANES Comparison
We focused our analyses on foods that are frequently consumed by children aged 3-11 years, and/or food items that are likely to contain OP and/or pyrethroid pesticide residues. First, we made a list of foods, using the NHANES 8-digit food codes, consumed by 10% or more of respondents aged 3-11 years in NHANES 2003 NHANES -2004 . We chose 10% because we believed that it was a reasonable threshold to define frequently consumed foods. Second, we added foods with detectable OP and pyrethroid pesticide residues in the 2003 and 2004 USDA Pesticide Data Program (PDP) (USDA, 2005 (USDA, , 2006 . Foods consumed by Z10% of NHANES children that also contained OP and pyrethroid pesticide residues included apples, bread/roll/ bagel and waffles (the PDP tested wheat flour), butter, grapes, lettuce, milk, and tomatoes. We excluded foods, such as pear juice and canned spinach, which had corresponding NHANES 8-digit codes but lacked matching CPES descriptions. Finally, we aggregated the NHANES 8-digit food codes with categories that matched the CPES data. For example, we combined all seven 8-digit food codes for orange juice in NHANES 2003-2004 into a single category that we called ''orange juice'' to match the CPES orange juice category. Appendix A1 presents the final list of food items that we used to compare CPES and NHANES data.
Statistical Analysis
We analyzed the NHANES data using SAS 9.2 (SAS Institute, Cary, NC, USA) and SAS-callable SUDAAN 9.0.0 (Research Triangle Institute, Research Triangle Park, NC, USA). We used the NHANES dietary interview weights as well as the stratum and cluster variables for weighted analyses. We used the SUDAAN SUBPOPN statement to subset the NHANES data to match the CPES age group (age 3-11 years) and income level (annual household income 4$75,000). To account for the complex, multistage design of NHANES, we used the SUDAAN CROSSTAB procedure to calculate weighted consumption frequencies and 95% confidence limits (CL) by food item. We defined consumption frequency as ''percent eaters'', or the percentage of respondents who reported eating that food in a 24-h period. We also calculated unweighted percent eaters to evaluate the potential influence of observations with large sample weights. We used SAS to calculate percent eaters among the CPES-WA and CPES-GA participants and SigmaPlot 10.0 (Systat Software, San Jose, CA, USA) to plot the percent eaters for each sampling day and season. We compared the CPES percent eaters on each sampling day with the weighted NHANES estimate, and considered the CPES number to be significantly different from the national estimate if it was greater than the weighted NHANES upper 95% CL or less than the lower 95% CL.
We hypothesized a priori that US preschoolers (aged 3-6 years) would have different dietary consumption patterns than did children aged 7-11 years. We also hypothesized that consumption patterns of US children in these age groups would not differ significantly between the in-person and PFU interviews, or between NHANES 2003-2004 and the previous survey year (2001) (2002) . We tested differences in food-specific consumption frequencies by age group, interview type (in-person versus PFU), and survey year using the SUDAAN CROSSTAB procedure and the CochranMantel-Haenszel w 2 -test for survey data. Our criterion for statistical significance for these tests was Pr0.05. We also evaluated the logic of our age binning strategy (that is, age 3-6 years versus 7-11 years) by examining the mean number of different foods consumed per day by age, and for foods with multiple forms (for example, fresh, frozen, or canned), whether or not the predominant forms consumed differed by age. We did not perform the latter analysis for the bread/roll/ bagel or ice cream/sherbet categories because of the overwhelming diversity of forms for each.
Following the central limit theorem, we hypothesized that repeated re-sampling of data from CPES-WA or CPES-GA, across days and seasons, would produce a distribution of consumption frequencies that would resemble the NHANES 2-year estimates, if enough samples were taken. To explore this, we randomly re-sampled (with replacement) one diary day from the CPES-WA data set (all seasons combined) 5000 times. We did not attempt to model correlation among multiple diary days from the same person in these analyses. The resulting bootstrapped data set contained 5,000 days of percent eaters estimates for the CPES-WA children. We then compared the bootstrapped distribution of percent eaters with the NHANES estimate. We repeated the simulations with the CPES-GA data and with the CPES-WA and CPES-GA data combined (CPES-WA/CPES-GA). We used SAS PROC SURVEYFREQ for the re-sampling.
Results
NHANES 2003-2004 Analyses FAge Group Differences
The 2003-2004 food consumption frequencies among NHANES children did not differ significantly between the 3-6-year and 7-11-year age groups for the majority of foods analyzed except for apple juice (P ¼ 0.05, in-person; Po0.05, PFU) and yogurt (Po0.05, PFU). Considering the fact that only two foods showed age-related differences, we opted to combine the 3-6-year and 7-11-year age groups. For convenience, we excluded certain foods (asparagus, mushrooms, soybeans, spinach, and sweet potatoes) from further analysis, because they were consumed by fewer than five children in each age group. Foods consumed by Z10% of 3-6-year-olds that were not consumed by Z10% of 3-11-yearolds combined included chicken nuggets and fruit juice blend. Foods consumed by Z10% of 7-11-year-olds that were not consumed by Z10% of 3-11-year-olds combined included soft drinks, fruit drink, mustard, and processed cheese. For simplicity, we opted not to include these foods in our analyses.
Our strategy of binning the NHANES children into the 3-6-year and 7-11-year age groupings seemed logical, as the weighted mean (SE) number of different foods consumed per day was generally higher for 3, 4, 5, and 6-year-olds than that for 7, 8, 9, 10, and 11-year-olds (14 (1.4), 16 (1.1), 13 (0.7), 15 (0.4) versus 14 (0.5), 13 (1.9), 13 (0.7), 12 (0.9), 11 (1.1), respectively). However, we did not detect consistent age-related patterns in the predominant forms consumed for any of the foods analyzed.
NHANES 2003-2004 Analyses FIn-person versus PFU Interview Differences
Among the children aged 3-11 years in the target income group, there were no significant differences in the reported consumption frequencies between the in-person and PFU interviews for most foods analyzed except for waffles (Po0.05). Thus, for simplicity, we opted to restrict our analyses to the in-person interview data using the 1-day food interview weights. Table 1A) , for all 27 foods analyzed and all CPES sampling days. Figure 1 shows the frequency of apple and apple juice consumption in CPES versus NHANES. In general, more CPES-WA children reported eating apples than the national estimate across the four seasons. This difference was particularly apparent in the fall season when significantly more CPES-WA than NHANES children reported eating apples on 42% of CPES sampling days. On some days, up to two times more CPES-WA than NHANES children reported eating apples. We observed the opposite trend with the CPES-GA children Fsignificantly fewer children reported eating apples on 43%, 80%, 8%, and 50% of sampling days in spring, summer, fall, and winter, respectively. On most spring and winter sampling days, the number of CPES children who reported drinking apple juice did not differ significantly from the national estimate. In summer and fall, more CPES-WA and fewer CPES-GA children reported drinking apple juice than did NHANES children, with the difference occurring more frequently among the CPES-GA children. Figure 2 shows the frequency of orange juice consumption in CPES versus NHANES. In general, similar numbers of CPES children reported drinking orange juice in spring and winter as the national estimate. More CPES-GA children reported drinking orange juice on 27% of summer sampling days, whereas fewer CPES-WA children reported drinking it on 20% of summer days. Fewer CPES children reported drinking orange juice on 42% (CPES-WA) and 33% (CPES-GA) of fall sampling days than the national estimate. Across all sampling seasons, significantly more CPES-GA children reported drinking soymilk than either the CPES-WA or national estimates, whereas significantly fewer CPES-GA children reported drinking cow's milk (Figure 3) . In general, the numbers of CPES-WA children reporting soy and cow's milk consumption were similar to the national estimate. Figure 4 shows the consumption frequencies for fruits, for example, peaches/nectarines, melon, grapes, and pears, which we considered to be seasonally available in US grocery stores. Although the frequency of peach/nectarine consumption was low among CPES and NHANES children, significantly more CPES children reported eating these fruits on most summer sampling days. Likewise, significantly more CPES-WA children F up to six times the national estimate F reported eating melon on all but one summer sampling day. We observed similar patterns with grapes and pears in the fall sampling season.
The consumption frequencies of strawberries and peanut butter among CPES children also differed from the national estimates ( Figure 5 ). Significantly more F up to five times the national estimate F CPES-WA children reported eating strawberries in all sampling seasons. Significantly more CPES-GA children F up to seven times the national estimate F reported eating strawberries in summer. Significantly more CPES-GA children reported eating peanut butter than the national estimates across all sampling seasons F up to four times more in summer, fall, and winter. We observed a similar trend among the CPES-WA children, although the differences were not as striking as with the CPES-GA children.
When we re-analyzed the NHANES data without the NHANES sample weights, the resulting percent eaters fell within the 95% CLs for the weighted estimate for most foods except milk and waffles. The unweighted estimates were 59.3% (versus 78.1% weighted) and 7.9% (versus 16.5%) for milk and waffles, respectively.
We present the outcome of our re-sampling analyses for two foods: orange juice and strawberries. Approximately 72-78% of the density of the simulated combined CPES (Figure 6a ), CPES-GA, (Figure 6b) , and CPES-WA (Figure 6c ) distributions of the percent of orange juice drinkers fell within the NHANES 95% CLs. In contrast, 60-62% of the simulated combined (Figure 7a ), CPES-GA, (Figure 7b) , and CPES-WA (Figure 7c ) distributions of percentage strawberry eaters exceeded the upper NHANES 95% CL.
We conducted the same re-sampling scheme for other frequently consumed food items (apples, apple juice, cow's milk, grapes, and peanut butter). The histograms for apples and peanut butter displayed the greater parts of their densities above the upper NHANES 95% CL for both CPES-WA and CPES-GA children. In contrast, the bulk (B84%) of the density of the CPES-GA cow's milk histogram fell below the lower NHANES 95% CL. In the histograms for cow's milk (CPES-WA), apple juice (CPES-WA and CPES-GA), and grapes (CPES-WA and CPES-GA), the bulk of the density fell within the NHANES 95% CLs.
Discussion
Collecting representative dietary consumption information from children is critically important to pesticide exposure assessors and regulatory agencies. Dietary consumption patterns often dictate the outcome of the assessment. A US National Research Council (NRC) report (NRC, 1993) recognized that differences in food consumption account for much of the difference in pesticide-related health risks found to exist between children and adults, indicating the need for a better understanding of dietary exposure patterns in this vulnerable sub-population. This need is further highlighted by recent research findings showing that dietary intake is the predominant route of exposure to OP pesticides, and to a lesser extent to pyrethroid pesticides, among elementary school-age children (Lu et al., 2008a, b) . The Children's Pesticide Exposure Study is one of the few pesticide exposure studies that records young children's daily dietary consumption over a 12-month period. Despite its small sample size, CPES provides an opportunity to investigate the representativeness of the NHANES data for this particular age and income group. Such a comparison is needed considering the fact that national diet data has been used widely for dietary pesticide exposure and risk assessment (US EPA, 2004) . Our analyses illustrate the magnitude of potential error that could have been introduced if the cross-sectional NHANES data were used to estimate intakes for the smaller CPES cohorts. For certain foods, particularly the seasonally available produce (for example, apples, strawberries, peaches/nectarines, melon, grapes, and pears), as well as soymilk and peanut butter, the percent eaters among CPES children fell outside the NHANES 95% CLs on many sampling days. For other foods, however, (for example, cow's milk, orange juice, and other food items listed in Supplementary Tables 1A-D) , the CPES versus NHANES differences were not as readily apparent.
A simple sample calculation illustrates the relevance of our findings to the dietary exposure assessments. Assuming a constant concentration of the contaminant X in apples of 50 ng/g, a constant weight of 100 g for a daily serving of apples consumed by children aged 3-11 years in the 4$75,000 annual household income group, and ignoring body weight, using the NHANES 2003-2004 percent eaters (15.4%) would produce a weighted 1-day 99th percentile intake estimate of 5 mg. Using the highest CPES-WA percent eaters (44.4%) would produce a 99th percentile intake estimate of 5 mg as well. Repeating this calculation for soy milk, using the same assumptions, would produce a 99th percentile intake of 0 mg using the NHANES data and 5 mg using the maximum CPES-GA percent eaters (31.8%). Thus, for some foods (for example, apples), intake estimates at levels important for acute dietary risk assessment, that is, the 99th percentile, might not differ if the risk assessor used the NHANES or CPES data, whereas for others (for example, soy milk), the difference may be relevant.
The differences that we observed for certain foods may be attributable to either seasonal patterns or geographic differences, or both. NHANES is a national representative sample of eating habits over a 2-year period; for confidentiality reasons, the public release data do not contain seasonal or geographic information. Although NHANES is designed to represent a 2-year period, the NHANES sampling schedule itself is effectively seasonal, as the survey team works its way around the country sampling different regions during different seasons (CDC, 2007 (CDC, , 2008 . This raises the question of whether or not NHANES adequately represents the 2-year average eating trends across regions. Nonetheless, we hypothesized that repeated re-sampling of data from smaller cohorts, such as CPES-WA or CPES-GA, across days and seasons, would produce a distribution of consumption frequencies that would resemble the NHANES 2-year estimates. Our re-sampling of the CPES orange juice data seemed to support this hypothesis, because the majority of the density in the re-sampled histograms ( Figure 6 ) fell within the NHANES 95% CLs. Our re-sampling of the CPES strawberries data, on the other hand, did not support this hypothesis, as the bulk of the density in the resampled histograms (Figure 7 ) fell above the upper NHANES 95% CL. Thus consumption frequencies collected in a crosssectional manner would approximate the frequencies observed in our longitudinal study for orange juice but not for strawberries. Children from certain regions may eat strawberries significantly more or less frequently than the national average, depending on seasonal availability, cultural habits, or other factors. For the CPES-WA or CPES-GA children in particular, an intake assessment that ignored this difference would significantly underestimate dietary pesticide exposure in these cohorts. This finding is noteworthy, because pesticide residues are often detected in seasonally available commodities such as apples, strawberries, peaches, grapes, and others (USDA, 2005 (USDA, , 2006 .
Some of the differences we observed between the CPES and NHANES data may also be attributable to methodological differences and their associated measurement error, although the magnitude of this error is difficult to quantify. NHANES used the AMPM (multi-pass) method. A trained interviewer using this method might be more effective at eliciting dietary consumption information, particularly on missing/forgotten foods, than participant diaries. On the other hand, participants who record foods in an electronic (for example, iDL) or paper diary as soon as they ate them may be less likely to miss foods than those who wait for 24-h to be interviewed. Regardless, it seems that both NHANES and CPES performed equally with respect to capturing the daily number of foods consumed by children in the target age/income group. The weighted mean number of foods recorded per NHANES recall interview was 13.4 (12.8-14.1, 95% CL). The mean number of foods recorded per CPES diary ranged from 12.2 to 15.8 for CPES-WA and from 11.0 to 15.3 for CPES-GA. Further, an analysis of the number of foods recorded per CPES participant per day showed no evidence of subject fatigue (that is, a significant reduction in the daily number of items recorded) across the consecutive study days or seasons.
With respect to foods involving complicated recipes, some CPES participants did not provide detailed descriptions. For example, a few recorded foods like ''pizza'' or ''sandwich'' with no further details. In these cases, we entered what we thought were reasonable main ingredients into the CPES database. For ''pizza,'' these included cheese, tomato sauce, and pizza crust, whereas for ''sandwich,'' this included simply bread. Use of the iDL helped minimize this problem in CPES-GA, as it required participants to record complicated recipe items as their individual component foods. Although we acknowledge the open-ended nature of the CPES paper diaries as a limitation, we do not believe it significantly affected the accuracy of reported consumption frequencies for the majority of foods we highlight in this paper. First, we have observed that many of these foods, especially juice, milk, and raw fruits, are typically consumed by children ''as is'' (that is, not part of a recipe). Second, we attempted to match the CPES food codes with only the nonrecipe NHANES codes. For example, we matched the CPES category ''milk (cow's)'' to only the fluid milk codes in NHANES (that is, those describing milk as a stand-alone beverage) and not to recipe codes containing milk as an ingredient (for example, milk gravy). The foods we believe to be most problematic in this respect are lettuce/salad greens and raw tomatoes. In particular, we believe some CPES paper diary respondents may have neglected to list lettuce and tomato in their sandwich descriptions, and we did not attempt to guess whether or not these secondary ingredients were added. Further, we believe that the NHANES interviewers, who were specifically instructed (CDC, 2002) to probe for sandwich ingredients, were not as likely to miss these items as the CPES participants. For this reason, we recommend interpreting our results for these particular foods (presented in the Supplementary Information) with caution.
A final limitation of this study is its restriction to children in a particular socioeconomic group. This is an artifact of the CPES study design including convenient samples of families from university communities in the metropolitan Seattle and Atlanta areas (Lu et al., 2008a, b) . Demographic factors, such as household income and ethnicity, have been shown to be associated with food choices among US children (Xie et al., 2003; Kranz et al., 2008) , and if we had analyzed demographic group(s) separately, we may have reached different conclusions. To explore the effects of income further, we conducted weighted regressions of annual household income on percent eaters among the NHANES 2003-2004 children aged 3-11 years. Income was a significant predictor of percent eaters for all foods analyzed except for bread/roll/bagel, butter, catsup, pretzels, and soy milk. We conducted similar analyses for race/ethnicity, which significantly predicted percent eaters for approximately half the foods analyzed when all income groups were considered as well as when only 4$75,000 annual income group was considered. The influences of these and other demographic factors on children's dietary patterns are important topics for future research.
We report differences in dietary consumption frequencies between NHANES and CPES children for certain foods, in particular for seasonally available fruits. Our comparisons illustrate how food consumption data collected in a crosssectional manner may not adequately capture seasonal or geographic variability in children's dietary habits. As dietary data are so important to pesticide exposure and risk assessment, the limitations of using national-scale data to estimate intakes for smaller cohorts should be acknowledged. In the meantime, sensitivity analysis using data from CPES and similar studies may help risk assessors determine whether the costs of collecting longitudinal data from target cohorts are justified.
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